(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
Intematibnal Bureau 

(43) International Publication Date 
22 January 2004 (22.01,2004) 




PCT 



(10) International Publication Number 

wo 2004/007250 Al 



(51) Internationa] Patent ClassUlcation'': 



B60R 21726 



(21) Intematicmal Application Number: 

PCT/SE2003/000909 



(22) International Filing Date: 

(25) Fillip Language: 

(26) Publication Language: 



(30) Priority Data: 
02162113 . 



4 June 2003 (04.0^j2C^) 
^ English 



12 July 2002 (12,07.2002) GB 



(71) Applicant (for all designated States except US)i AUTO- 
LIV DEVELOPMENT AB [SE/SE]; S-*77 83 VSigSrda 
(SE). 

(72) Inventors; and 

(75) Inventors/AppUcants (for US only)i FRICKE, Conrad 
[GB/GB]; Orchard Street, Chichester, West Sussex P019 
IDE (GB). MOORE, Jonathan [GB/GB]; 18 Rosemary 
Lane, Rowledge, Franham, Surrey GUlO 4DD (GB). 
WHITE, Richard [GB/GB]; 16 Elmwood Avenue, Wa- 
terlooville. Hants P07 TUG (GB). 



(74) Agent: MEULLER, Erilc; Autoliv Development AB. 
S-447 83 Varg^da (SE). 

(81) Designated States (national)i AE, AG, AL, AM, AT, AU, 
AZ, BA, BB. BG. BR. BY, BZ, CA, CH, CN, CO, CR. CU, 
CZ, DE, DK, DM. DZ, EC. EE. ES. R. GB. GD, GE, GH. 
GM, HR. HU, ID, IL. IN. IS. IP, KB. KG, KP. KR. KZ, LC, 
LK, LR. LS, LT. LU. LV. MA. MD, MG. MK. MN. MW, 
MX, MZ. NO. NZ. PL. FT, RO. RU, SD. SE, SG. SK, SL. 
TJ, TM, TR, TT, TZ, UA, UG. US. UZ. VN. YU, ZA. ZW. 

(84) Designated States (resionai): ARTPO patent (GH, GM. 
KE, LS, MW, MZ. SD. SL. SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM. AZ, BY. KG, KZ, MD, RU, TJ, TM), 
Euzopean patent (AT, BE, BG, CH, CY, CZ, DB, DK, EE, 
ES, FI, FR. GB, GR, HU, IE, IT. LU, MC, NL. FT. RO, 
SE, SI, SK, TR), OAPI patent (BF. BJ, CF. CG, CI. CM, 
GA. GN, GQ, GW. ML. MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations'* appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) TiUe: AN AIR-BAG 



O 




(57) Abstract: An air-bag arrangement is disclosed, which preferably takes the form of an inflatable curtain. The arrangement 
comprises a single inflatable element (2) and a gas generator (10), which is configured to inflate the inflatable element (2). The 
inflatable element (2) defines at least two inflatable chambers (5, 6). A gas-supply duct (11) is provided which has an end outlet 
aperture (19) formed through an end wall IS of the gas-supply duct (1 1) so as to have a diameter smaller than the bore of the gas- 
supply duct (11). The gas-supply duct (11) also has at least one side outlet aperture (20) formed through the sidewall of the gas-supply 
duct (11) at a position generally adjacent the end outlet aperture (19). The side outlet aperture (20) is configured to direct gas out of 
the gas-supply duct (11) in a direction substantially orthogonal to the direction of gas-supply duct (11) in a direction substantially 
orthogonal to the direction of gas directed to the end outlet aperture (19). The gas-supply duct (11) is arranged so that gas exiting 
through the end outlet aperture (19) is directed to one of said chambers (5), whilst gas exiting through the side outlet aperture (20) is 
directed to the other chamber (6). 
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ANABR-BAG 

TBDE PRESENT INVENTION relates to an air-bag, and more particularly 
relates to an air-bag arrangement comprising a gas-supply duct. 

It has been proposed previously to provide various forms of air-bag with 
a substantially rigid gas-supply duct configured to direct a flow of gas from an 
inflator or gas generator through specific regions of the air-bag which are to be 
inflated. 

For example, various designs of "inflatable cmtain" have been proposed. 
Such an inflatable curtain is an air-bag which is initially stored within the roof 
lining of a motor vehicle immediately above the door openings, the air-bag 
inflating, in response to a signal from an appropriate sensor, to form a "curtain'' 
lying adjacent a side window of the vehicle. Frequendy, an air-bag of this type 
comprises two discrete chambers for inflation, one chamber being configured to 
lie adjacent the front side-window of the vehicle, and the other chamber being 
configured to lie adjacent the rear-side window of the vehicle upon inflation of 
the air-bag. In order to use a single inflator or gas generator to inflate both 
discrete chambers of the air-bag, it is convenient to arrange the inflator or gas 
generator in the region of die '^B-pillar** of the motor vehicle structure, i.e. the 
pillar extending vertically upwardly between the front and rear side windows of 
the vehicle. 
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As will therefore be appreciated, in order to ensure proper inflation of 
both of the discrete chambers of the above-mentioned inflatable curtain, gas 
generated by the single gas generator must be directed towards each discrete 
chamber. However, because an inflatable curtain-type air-bag must be inflated 
in a very short period of time if it is to be of value in a side impact situation, the 
gas generator must produce a very large volume of gas in a very short period of 
time. The resultant flow of gas is very aggressive and can damage the 
inflatable curtain if not carefully directed into the interior of the inflatable 
curtain. It is known to provide a substantially rigid gas-supply duct, extending 
from the single gas generator, in order to direct the flow of gas into the interior 
of the inflatable curtain. 

DE 20016717U1 discloses an arrangement comprising a pair of 
divergent gas-supply ducts, each configured to direct gas from a common gas 
generator towards a respective region of the inflatable curtain. However, the 
provision of two gas supply ducts adds complexity and expense to the 
arrangement 

DE 19850448A discloses a single gas supply duct configured to provide 
a flow of gas along two flow paths, into separate air-bags, the two flow paths 
being substantially perpendicular to one another. 

The present invention seeks to provide an improved air-bag 
arrangement 

According to the present invention, there is provided an air-bag 
arrangement comprising a single inflatable element and a gas generator 
configured to inflate the inflatable element, the inflatable element defining at 
least two chambers for inflation by gas from the gas generator, the air-bag 
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arrangement further comprising a gas-supply duct having an end-outlet aperture 
formed through an end-wall of the gas-supply duct so as to have a diameter 
smaller than the bore of the gas-supply duct; and at least one side-outlet 
aperture formed through a side-wall of the gas-supply duct at a position 
substantially adjacent the end-outlet aperture, the or each side-outlet aperture 
being configured to direct gas out of the gas-supply duct in a direction 
substantially orthogonal to the direction of gas directed through the end- 
aperture, wherein the gas-supply duct is arranged to direct gas from the gas 
generator to one of said two chambers through the end-outlet aperture, and 
from the gas generator to the other of said two chambers through said at least 
one side-outlet aperture. 

Preferably, the gas-supply duct comprises a plurality of said side-outlet 
apertures formed in the side-wall. 

Advantageously, each of said plurality of side-outlet apertures is 
arranged to direct gas out of the gas-supply duct in a direction non-parallel with 
the direction of gas directed through the or each other said side-outlet aperture. 

Conveniently, said inflatable element defines a gas-flow passage 
interconnecting said two chambers, and wherein at least one of said outlet 
apertures is arranged to direct gas along said flow-passage. 

Preferably, the or each oudet aperture arranged to direct gas along said 
flow passage is arranged to direct said gas in a direction angle at approximately 
45° to the axis of said flow passage. 
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Advantageously, the inflatable element is in the form of an inflatable 
curtain. 

Conveniently, the gas-supply duct has a curved or bent configuration. 

Preferably, the gas-supply duct has two linear regions, the axis of one 
said linear region making an angle of approximately 45** to die axis of the other 
linear region. 

So fliat the invention may be more readily understood, and so that further 
features thereof may be appreciated, the invention will now be described, by 
way of example, with reference to the accompanying drawings, in which: 

FIGURE 1 is a side view of an air-bag arrangement in accordance with 
the present invention, illustrating the arrangement fully inflated, to provide an 
inflatable curtain within a motor vehicle; 

FIGURE 2 is an enlarged side view of the air-bag arrangement of the 
present invention, illustrating the flow of gas during inflation; 

FIGURE 3 is an enlarged perspective view of part of the air-bag 
arrangement illustrated in Figure 2; and 

FIGURE 4 is a view corresponding to part of Figure 2, illustrating an 
alternative embodiment of the invention. 

Referring initially to Figure 1 of the accompanymg drawings, an air-bag 
arrangement 1 is illustrated in the form of an inflatable curtain for use in a 
motor vehicle. The air-bag arrangement comprises an inflatable element 2 
which is secured along its uppermost peripheral edge 3 to the roof structure 4 of 
the motor vehicle. The inflatable element 2 comprises two discrete chambers 
5,6. In the arrangement illustrated in Figure 1, the right-hand chamber 5 is 
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configuied for inflation so as to provide a curtain lying adjacent the front side- 
window of the vehicle, whilst the left-hand chamber 6 is configured for 
inflation to form a curtain lying adjacent die rear side-window of the vehicle. 
The two discrete chambers 5,6 are interconnected by an elongate flow passage 
7 ruiming parallel with and adjacent to the roof structure 4 of the motor vehicle. 

In a manner known per je, the inflatable element 2 may be formed from 
two sheets of fabric, which are interconnected by seams, or, altematively, by 
using a one-piece weaving technique in which two sheets of fabric are woven 
simultaneously, the sheets of fabric, in selected regions, being co-woven to 
form, in those selected regions, a single sheet of fabric. It will therefore be 
appreciated that each discrete chamber 5,6 is defined between said two sheets 
of fabric. As illustrated in Figure 1, the interior volume of each discrete 
chamber 5, 6 is further sub-divided into a plurality of inflatable zones 8. The 
plurality of inflatable zones 8 may, for example, be defined by lines 9 of 
stitching between the two layers of fabric forming the inflatable element 2. 
Altematively, the discrete inflatable zones 8 could be defined by co-woven 
regions of the fabric. 

An inflator or gas generator 10 is provided, flie inflatable gas generator 
10 being located within the roof lining 4 of the motor vehicle. A gas-supply 
duct 11 extends from the gas generator 10, through a curved fabric inlet sleeve 
12 of the inflatable element 2, and terminates at a position 13 located inside the 
interior volume of the inflatable element 2. As will be described in more detail, 
the gas supply duct 1 1 is configured to direct a flow of gas 14, from the gas 
generator 10 towards and into the forwardmost chamber 5, and also to direct a 
separate flow of gas 15 from the gas generator 10 towards the rearward 
chamber 6. 
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As illustrated more clearly in Hgures 2 and 3, the gas supply duct 11 
takes the form of a generally elongate rigid tube having a slightly bent or 
curved configuration so as to define a first substantially linear region 16 
arranged to extend generally parallel to the axis of the flow passage 7, and a 
second substantially linear region 17 angled at approximately 45** to the first 
substantially linear region 16. Therefore, it will be seen from Figures 1 and 2, 
that the gas supply duct 1 1 is configured to extend away from the gas generator 
10, within the roof lining structure of the motor vehicle, and then to tum so as 
to extend downwardly into the interior volume of the inflatable element 2. 

The end 13 of the gas-supply duct 1 1 is partially closed by an end wall 
18. However, the end wall 18 is provided with an ouflet aperture 19 
therethrough, to permit the outflow of gas produced by the gas generator 10. 
Additionally, the side wall of the gas-supply duct, in the second linear region 
17 thereof, is provided with a further outlet aperture 20, the further aperture 
outlet 20 again being arranged to allow the outflow of gas from the gas-supply 
duct 11. The further outlet aperture 20 is arranged to be substantially adjacent 
the end wall 18 and its associated outlet aperture 19. 

The dimensions of the outlet aperture 19 formed in the end wall 18 of 
the gas- supply duct 11, are carefully selected so as to allow flow of gas 
therethrough, whilst also providing a throttling effect within the second linear 
region 17 of the gas supply duct 11. Thus, as gas generated by the gas 
generator 10 passes along the gas-supply duct 11, some of the gas generated 
will be allowed to exit the gas-supply duct 11 through the end aperture 19, but 
also a turbulent flow of gas will be triggered inside the end region of the gas- 
supply duct 11, which will ensure that a second flow of gas also exits the gas- 
supply duct 1 1, through the further outlet aperture 20 located in the side wall of 
the gas-supply duct 11. 
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As illustrated in Figure 2, the end 13 of the gas-supply duct 1 1 enters the 
interior volume of the inflatable element 2 in a region generally above the 
junction between the gas flow fJassage 7 and the right-hand chamber 5. The 
flow of gas 14 exiting the end outlet aperture 19 is therefore directed towards 
the right-hand inflatable chamber 5, whilst the flow of gas 15 exiting the side 
outlet aperture 20, is directed in an orthogonal direction, into the flow passage 7 
to be directed by the flow passage 7 towards the left-hand inflatable chamber 6. 
It will therefore be seen that the single gas-supply duct 11, serves to direct gas 
in a first direction towards the right-hand inflatable chamber, and in a second, 
substantially orthogonal direction, towards the left-hand inflatable chamber 6. 

In the configuration illustrated in Figure 2, the gas-supply duct 11 is 
configiured to direct the flow of gas 15 exiting through the side outlet aperture 
20, in a durection at approximately 45*" to the longitudinal axis of the flow 
passage 7. It will therefore be understood that the gas-supply duct 1 1 has been 
carefully configured so that neither the flow of gas 14 exiting through the end 
outlet aperture 19, nor the gas flow 15 exiting through the side aperture 20 
impinges substantially perpendicularly on any part of the structure of the 
inflatable element 2, especially the peripheral seam of the inflatable element 
This avoids the gas flow potentially damaging the structure of the inflatable 
element 2. 

The above-described embodiment of the present invention has been 
found to be particularly advantageous because, as the second substantially 
linear region 17 of the gas-supply duct 11 is angled at only approximately 45° 
to the first substantially linear region 16, then the gas-supply duct 11 does not 
extend substantially into the inflatable element 2. As will clearly be seen from 
Figure 2, this arrangement provides the desired directional flow of gas, with the 
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end 13 of the gas-supply duct 1 1 located near to the periphery of the inflatable 
element 2. This is particularly advantageous because it allows the inflatable 
element 2 to be folded up into a relatively thin package, without the need for 
the end 13 of the gas-supply duct 11 actually to extend into the folded package. 
A relatively thin folded inflatable element has clear benefits in allowing a more 
compact installation, ready for deployment. 

Turning now to consider Figure 4, a slightly modified version of the gas- 
supply duct 11 is illustrated, in which the first and second linear regions 16, 17 
of the gas-supply duct 11 are arranged to be substantially perpendicular to one 
another, thereby to give the gas-supply duct 11 a genially L-shaped 
configuration. In this arrangement, in addition to the end ^rture 19 formed in 
the end wall 18 of the gas-supply duct 11, two opposed side outlet apertures 20 
are provided in the side wall of the gas-supply duct 11. As illustrated in Figure 
4, this arrangement therefore provides a flow of gas substantially downwardly 
into the right-hand inflatable chamber 5, a flow of gas substantially axially 
along the flow passage 7 towards the left-hand inflatable chamber 6 (not 
illustrated in Figure 4), and a further flow of gas towards the forwardmost 
region of the right-hand inflatable chamber 5. However, in this arrangement, in 
which the gas-supply duct 11 is bent or turned through an angle of 
approximately 90°, it is essential for the end 13 of the gas-supply duct 11 to be 
positioned further into the interior of the inflatable element 2, so as to prevent 
either of the flows of gas exiting through the side apertures 20 from 
aggressively impinging on the interior structure of the inflatable element at a 
position too close to the outlet apertures 20. 

In each of the above-described embodiments, it should therefore be 
appreciated that the combination of an end outlet aperture 19 and one or more 
side ouflet apertures 20 formed in the gas-supply duct 1 1, serves to direct flows 
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of gas out of the gas-supply duct along at least two paths substantially 
orthogonal to one another, which can therefore be directed towards different 
parts of the ak-bag arrangement. This configuration of the gas-supply duct 
means that a single gas-supply duct, having a relatively simple construction, 
can be used to direct flows of gas towards the two discrete chambers 5,6 of the 
inflatable element 2. 

In the present specification "comprises" means "includes or consists of* 
and "comprising" means "including or consisting of. 
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CLAIMS: 



1 . An air-bag arrangement comprising a single inflatable element and a gas 
generator configured to inflate the inflatable element, the inflatable element 
defining at least two chambers for inflation by gas from the gas generator, the 
air-bag arrangement further comprising a gas-supply duct having an end-outlet 
aperture formed through an end-wall of the gas-supply duct so as to have a 
diameter smaller than the bore of the gas-supply duct; and at least one side- 
oudet aperture formed through a side-wall of the gas-supply duct at a position 
substantially adjacent the end-outlet aperture, the or each side-outiet aperture 
being configured to direct gas out of the gas-supply duct in a direction 
substantially orthogonal to the direction of gas directed through the end- 
aperture, wherein the gas-supply duct is arranged to direct gas from the gas 
generator to one of said two chambers through the end-outlet aperture, and 
firom the gas generator to the other of said two chambers throu^ said at least 
one side-outiet aperture. 

2. An air-bag arrangement according to claim 1, wherein the gas-supply 
duct comprises a plurality of said side-outiet apertures formed in the side-wall. 

3. An air-bag arrangement according to claim 2, wherein each of said 
plurality of side-outlet apertures is arranged to direct gas out of the gas-supply 
duct in a direction non-parallel with the direction of gas directed through the or 
each other said side-outlet aperture. 

4. An air-bag arrangement according to any preceding claim, wherein said 
inflatable element defines a gas-flow passage intercoimecting said two 
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chambers, and wherein at least one of said outlet apertures is arranged to direct 
gas along said flow-passage. 

5. An air-bag arrangement according to claim 4, wherein the or each outlet 
aperture arranged to direct gas along said flow passage is arranged to direct said 
gas in a direction angled at approximately 45 degrees to the axis of said flow 
passage. 

6. An air-bag arrangement according to any preceding claim, wherein the 
inflatable element is in the form of an inflatable curtain. 

7. An air-bag arrangement according to any preceding claim, wherein the 
gas-supply duct has a curved or bent configuration. 

8. An air-bag arrangement according to claim 7, wherein the gas-supply 
duct has two linear regions, the axis of one said linear region making an angle 
of approximately 45 degrees to the axis of the other linear region. 
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